Differential expression of neuronal dopamine and serotonin transporters DAT and SERT in megakaryocytes and platelets generated from human MEG-01 megakaryoblasts.
In the central nervous system, serotonergic and dopaminergic signaling is terminated by the activity of specialized transporter proteins for serotonin (SERT) and dopamine (DAT). These transporter proteins are found both on the cell surface and in intracellular transport vesicles. Trafficking between these subcellular domains regulates the efficiency of removal of extracellular neurotransmitters and hence the efficacy of neuronal signaling. Therefore, it is of high interest to gain more insight into the regulatory mechanisms of the human DAT and SERT cell surface expression in their natural surroundings, i.e., in human cells. Because it is not possible to cultivate human neuronal cells expressing these transporter proteins, there is a need to find other human cells expressing these neuronal proteins. Here, we have investigated the expression of human SERT and DAT on developing megakaryocytes and platelet-like particles derived from the megakaryocyte progenitor cell line MEG-01 upon differentiation by valproic acid (VPA) and all-trans retinoic acid (ATRA). Our results show that MEG-01 cells express SERT and DAT and that VPA and ATRA induce a significant increase of transporter expression on developing megakaryocytes and platelets. As compared to ATRA, VPA more efficiently induced SERT expression but not DAT expression. Comparable to naïve platelets and neurons, SERT was localized to both the cell surface and intracellular compartments. Hence, VPA and ATRA-treated MEG-01 cells provide a model well-suited to studying neuronal monoamine transporter expression, not only during transcription and translation but also with respect to protein trafficking to and from the cell surface.